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一. 中文摘要 

























    Modern high speed CMOS processors 
using on-chip PLL often require a clock buffer 
with stringent specifications on the signal’s rise 
time and fall time rather than on the buffer’s 
delay time. For these applications we propose a 
novel VCO with split-path CMOS driver. It is 
proposed to reduce the total power 
consumption and phase errors of the PLL. The 
proposed VCO with the split-path CMOS 
driver has low power consumption and lower 
area requirement than the conventional tapered 
CMOS buffer. In this project, a low power, 
wide operating frequencies and high noise 
immunity half-digital phase locked loop 
(HDPLL) is proposed and analyzed. A novel 
voltage-controlled oscillator is proposed and 
used to improve linear V-f characteristic and 
reduce the total power consumption for the 
HDPLL design. By HSPICE simulation 
results, the power dissipation of the novel 
VCO can be reduced over 60% in 
comparison to conventional VCO. Moreover, 
the novel VCO also has good immunity in 
noises and wide operating frequencies. 
 































經由 TSMC 0.35um 1P4M 的 CMOS 製





10%以上，而表 2 是將其運用在 PLL 中，
而其性能亦符合我們的預期，因此這個電
路確實有省能的功效。 
(2)第二種新型 GHz 低功率壓控振盪器 
如圖 4 所示，我們設計了一個新架構





























經由 TSMC 0.35um 1P4M 的 CMOS 製




於傳統 VCO。圖 7 為採用新型壓控振盪器

















經由 TSMC 0.35um 1P4M 的 CMOS 製
程 Hspice 模擬結果如圖 11 所示，其 VCO
可用之範圍相當之廣，且其功率消耗比傳
統節省約 60%以上。表 5 為用第三種 GHz
低功率壓控振盪器，來完成之 HDPLL 電路
之模擬，由此可知其功率消耗與可用線性


























    本計畫已利用0.35um製程完成晶片之
設計與量測，而所測得之結果已符合本計
畫所提之低功率 GHz HDPLL 的目標。而
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圖 2 分離路徑緩衝放大器電壓控制震盪器 
 
圖 3 sln、slp、bn、bp、driver 的模擬波形 
 
 










圖 6 power supply noise 
 
 
圖 7 HDPLL 晶片 Layout 
 
 













圖 9 第三種壓控振盪器架構的延遲級 
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圖 11 第三種壓控振盪器頻率、功率消耗對電壓 
 
表 1 第一種壓控振盪器效能比較 
 Low Power VCO with Split-Path Driver 
Ring VCO With 
Traditional Buffer
Frequency Range (MHz) 92.8~514.9  78~479 
Tune Range (MHz) 422.1 401 
Max. Power (mw) 404 440 
Mini. Power (mw) 81.5 72 
Mw/100Mhz 76.4 87.2 
Avg.gain (Mhz/V) 169.2 160.4 
 









300 6 124 60 
400 6.5 100 60 
500 6.9 112 45 
 
表 3 第二種壓控振盪器效能比較 
 傳統 VCO 新式 VCO 
可調頻率範圍(Mhz) 18~723 215.2~1179 
最大功率消耗 16mW @723MHz 
24mW 
@1179MHz 









平均增益(Mhz/v) 232.8 419.9 
 
表 4 第二種 HDPLL 效能列表 
 傳統 HDPLL 新式 HDPLL 
VCO Output Frequency 500MHz 500MHz 
Power Consumption 34.8mw 28.7mw 
Long-term  
Jitter 150ps 132ps 
Cycle jitter 12ps 10ps 
Locked time 15us 5.5us 
 
表 5 第三種 HDPLL 效能列表 
 Conventional VCO In HDPLL 
Novel VCO 
In HDPLL 
Power Consumption (mW) 12 21.1 
Locked time (us) 10 13 
Cycle jitter (ps) 30.2 19.4 
Cycle-to-Cycle Jitter (ps) 31 27 
VDD 
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